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(57)Abstract: 

PROBLEM TO BE SOLVED: To more inexpensively 
produce a hollow member having sufficient corrosion 
resistance and abrasion resistance against molten 
plastic. 

SOLUTION: The single-screw barrel of an extrusion 
molding machine is equipped with a cylindrical main 
body part 12, the decarburization layer 13 formed on the 
inner peripheral surface thereof and the surface coating 
layer 14 bonded to the decarburization layer. The main 
body part 12 is made of spheroidal graphite cast iron 
(e.g. FCD 600) and a cooling pipe '15 is spirally cast 
along the inner peripheral surface of the main body part. 
The decarburization layer 13 is formed by immersing the 
main body part in a salt bath of NaOH (or subjecting the 
same to decarburization treatment in a decarburizing atmosphere furnace). The surface 
coating layer 14 is formed by the plasma spraying of an Ni-base self-fluxing alloy (or a Co- 
base self-fluxing alloy). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the centrum material equipped with the corrosion resistance and 
abrasion resistance which are characterized by having the process which covers the self-fluxing alloy of 
nickel system or Co system with the approach of thermal spraying, welding padding or HIP shaping 
either on this decarburized layer the process which prepares the centrum material made of cast iron 
which has a through tube in the center, and the degree which performs decarbonization processing to the 
surface section of said through tube, and forms a decarburized layer. 

[Claim 2] So that decarbonization processing is performed to the process which prepares the centrum 
material made of cast iron which has a through tube in the center, and the surface section of said through 
tube and a decarburized layer is formed The manufacture approach of the centrum material equipped 
with the corrosion resistance and abrasion resistance which are characterized by having the process 
which covers with the approach of thermal spraying, welding padding or HIP shaping either the alloy 
which made either of the self- fluxing alloys of nickel system or Co system distribute the ceramics on 
this decarburized layer. 

[Claim 3] Centrum material equipped with the corrosion resistance and abrasion resistance which are 
characterized by having the body made of cast iron which has a through tube in the center, the 
decarburized layer prepared at the surface section of said through tube, and the surface coating layer 
which is joined on this decarburized layer and consists of a self- fluxing alloy of nickel system or Co 
system. 

[Claim 4] Centrum material equipped with the corrosion resistance and abrasion resistance which are 
characterized by having the body made of cast iron which has a through tube in the center, the 
decarburized layer prepared at the surface section of said through tube, and the surface coating layer 
which consists of an alloy which it is joined [ alloy ] on this decarburized layer and made either of the 
self- fluxing alloys of nickel system or Co system distribute the ceramics. 

[Claim 5] Barrel for extruding press machines characterized by having the body made of cast iron which 
has a through tube in the center, the decarburized layer prepared at the surface section of said through 
tube, and the surface coating layer which is joined on this decarburized layer and consists of a self- 
fluxing alloy of nickel system or Co system. 

[Claim 6] Barrel fot extruding press machines characterized by having the body made of cast iron which 
has a through tube in the center, the decarburized layer prepared at the surface section of said through 
tube, and the surface coating layer which consists of an alloy which it is joined [ alloy ] on this 
decarburized layer and made either of the self-fluxing alloys of nickel system or Co system distribute the 
ceramics. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the centmm material equipped withxOT 

and abrasion resistance, and ifs m^ufacture r approach, and~in~case it manufactures the barrel for 

extruding press machines especially, it relates to the suitable manufacture approach. 

[0002] 

[Description of the Prior Art] extruding press machines, such as the former and plastic material, - cast 
iron or carbon steel is used for the barrel in which it is and a material just before being fabricated is held. 

[0003] Since the barrel made of high intensity, cast jron(forexample, FCD450) can be equipped with the 
mechanical strength demanded and can make the configuration by casting, it can be comparatively 
manufactured by low cost. However, since abrasion resistance is required, surface hardening, such as 
induction hardening or nitriding, is performed to the part of the sliding surface in contact with a screw 
etc. However, corrosion resistance is not improved in these processings. 

[0004] therefore, abrasion resistance — in addition, when the corrosion resistance over melting plastics 
etc. is required, the body part (base material part) of a barrel is manufactured with carbon steel, and what 
used the self- fluxing alloy of nickel system or Co system for the front face, and performed welding 
padding is used. Thus, since it must begin to delete a central through tube by machining especially when 
manufacturing a body part with carbon steel, increase of a manufacturing cost is caused. 
[0005] For this reason, to manufacture a body part with high intensity cast iron, to use the above 
ingredients for the part to which corrosion resistance is demanded in addition to abrasion resistance, and 
to perform thermal spraying or welding padding was desired. However, if the self-fluxing alloy of nickel 
system or Co system is used for the front face of cast iron material and thermal spraying is performed, 
when the carbon and silicon in cast iron are spread in an enveloping layer (thermal-spraying layer), a 
crack will occur in an enveloping layer. For example, if the carbon concentration in an enveloping layer 
becomes 0.4% or more, a crack will become easy to go into an enveloping layer with the diffused 
carbon. For this reason, by the time such an approach is still put in practical use, it will not have 
resulted. 

[0006] In addition, the approach of manufacturing the heating cylinder of 3 layer structure is indicated 
by JP,2-34270,B by arranging a curtain board in mold, pouring the metal molten metal used as a heating 
cylinder body into the outside, and pouring the molten metal of an anticorrosion abrasion resistance 
metal into the inside. However, there is a problem referred to as being restricted to an iron system 
ingredient in this approach. 
[0007] 

[Problem(s) to be Solved by the Invention] Accomplishing, this invention in view ;_pf the trouble ofthe^, 
manufacture approach of the above barrels for the conventional extruding press machines, the purpose 
of this invention is to offer the manufacture approach of the centrum material which can be equipped 
with sufficient corrosion resistance and abrasion resistance, and can be manufactured at low cost 
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compared with the conventional approach to melting plastics etc. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the centrum material equipped with the 
corrosion resistance and abrasion resistance of this invention is characterized by c having the process 
\yhich covers the self-fluxing alloy of nickel system or Co system with the approach of thermal 
spraying, welding padding or HIP shaping either on thisrdeearburized^layer the process which prepares- 
fhexentrum material made of cast iron which has a through tube in thexenter, and the degree which 
performs decarbonization processing to the surface section of said through tube, and forms a J 
decarburized layer; t 

[0009] Since according to the manufacture approach of the compound member of this invention a 

decarburized layer is formed in the front face of the base material made of cast jron and thermal^ 
^spraying (or welding padding, HIP shaping) of the self-fluxing alloy of nickel system or Co system is 

carried out on the decarburized layer, the.phenomenon which carbon and silicon diffuse can be j 
$preyented;from>the cast iron of a base material in the surface coating layer which consists of a sel£ 

fluxing alloy of nickel system or Co system. 

[0010] The centrum material equipped with corrosion resistance and abrasion resistance on the base 
material made of cast iron by this by becoming possible to join the surface coating layer which has 
corrosion resistance and abrasion resistance, for example, the barrel for extruding press machines, and 
the cylinder for injection molding machines can be manufactured at comparatively low cost. 
[001 1J EPaddition, thickness of said decarburized layer is preferably set to 0:5mm or more ahdlTSmm 
WlessT 1 

[0012] Moreover, in the above-mentioned manufacture approach, the alloy which made either of the 
self- fluxing alloys of nickel system or Co system distribute the ceramics can also be used instead of the 
self- fluxing alloy of nickel system or Co system. If it is made this appearance, the abrasion resistance of 
the surface coating layer concerned can be raised further. 
[0013] 

[Embodiment of the Invention] Next, based on this invention, an example of the approach of 
manufacturing the centrum material which has a through tube in the center is explained. 
[0014] Ftfs&gg^ the centrum material concerned is cast using high intensity 

cast-iron (with an or more [ 400Ns //mm ] 2 tensile strength spheroidal graphite cast iron). A 
predetermined dimension is made to the inner skin of a cast by machiningrNext, that organization is^ 
changed into a ferrite by performing removal and decarbonization of a graphite in the surface section of 
$he inner skin of this cast, Here, there is the following approach as an approach of performing removal 
and decarbonization of a graphite in the surface section of cast iron. 

[0015] (b) Insert in a cast in a heating furnace and adjust the concentration of the oxygen in a heating 
furnace to about 5 - 10% (nitrogen is mixed in air). A cast is immersed into the salt bath (250-500 
degrees C) of melting caustic alkali of sodium, approach (**) decarbonized by oxidizing the carbon of 
the surface section of a cast alternatively - The approach decarbonized by making it oxidize by passing 
a direct current (C+NaOH->NaC03) (called the "Colleen process") 

Byione^ofith^^ organization of the Surface section of the base material : 

made of cast iron is changed into a ferrite. In addition, about 0.5- 1.5mm is suitable for the thickness of a 
decarburized layer. 

[0016] Subsequently, after performing shot blasting to the front face and attaching irregularity to it, a 
cast is beforehand heated at about 100-200 degrees C. In addition, a preheating is given for preventing 
that a crack arises into a base material part in the case of the thermal-spraying process which follows. In 
addition, when the thickness of a cast is 50mm or less, if it becomes hot beforehand near 200 degree C 
when thickness is 50mm or more, it will be hard to generate a crack into a base material part near 100 
degree C. 

[0017] Subsequently, on it, thermal spraying of the self-fluxing alloy of Co system or nickel system, is 
carried out, and a surface coating layer is formed. This gives corrosion resistance and abrasion resistance 
to the front face of the base material made of cast iron. 
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[0018] In addition, the alloy which made either of the self-fluxing alloys of nickel system or Co system 
distribute the ceramics can also be used instead of the self- fluxing alloy of nickel system or Co system. 
Moreover, a surface coating layer can also be formed with the welding padding or HIP shaping other ? 
%an thermal spraying: 

[0019] Next, the durable test result of the monopodium barrel of the extruding press machine for plastics 
manufactured based on the approach of this invention is explained. 

[0020] (Example 1) The monopodium barrel equipped with the configuration shown in drawing 1 for 
extruding press machines was manufactured. As for the body part (base material) of the product [ 12 ] 
made of cast iron, and 13, a decarburized layer and 14 are surface coating layers among drawing. 
[0021] The body part 12 was manufactured by casting using spheroidal graphite cast iron FCD600. In 
addition, the body part 12 is met at the inner skin, and a cooling pipe 15 is ****** rare ****** spirally. 
After finishing the inner skin of the body part 12 by cutting, this was immersed into the salt bath which 
uses melting caustic alkali of sodium as a principal component, and removal and decarbonization of the 
graphite of the surface section were performed at the temperature of 450 degrees C, having applied the 
direct current voltage of 3-5 V. 

[0022] N£xt, after performing shot blasting to the front face of the decarburized layer formed by 
carrying out in this way, the preheating was carried out to 150 degrees C, and nickel system self- fluxing 
alloy (JIS MSF nickel 3) was covered with thermal spraying. In addition, thickness of the surface f 
coating layer 14 was set to about 2.5mm. Finally, the inner skin of the surface coating layer 14 was 
finished by machining. 

[0023] Generating of a crack was not accepted although the inner skin was investigated by Penetrant 
Test about the monopodium barrel manufactured as mentioned above. 

[0024] Next, this monopodium barrel was included in the extruding press machine for ABS plastics, and 
the continuous running test was performed on condition that the molding temperature of 250 degrees C, 
and rotational frequency 300rpm. Consequently, generating of a crack or exfoliation of a surface coating 
layer was not accepted after use of 10000 hours. It was checked by this that the monopodium cylinder 
based on the manufacture approach of this invention is equipped with sufficient corrosion resistance and 
abrasion resistance. 

[0025] (Example 2) The 2 shaft cylinder equipped with the configuration shown in drawing 2 for 
extruding press machines was manufactured. As for the body part of the product [ 22 ] made of cast iron, 
and 23, a decarburized layer and 24 are surface coating layers among drawing. 
[0026] The body part 22 was manufactured by casting using spheroidal graphite cast iron FCD600. In 
addition, it is ****** rare ****** to the shape of a spiral which the cooling pipe 25 deformed into the 
body part 22 along with the inner skin. After finishing the inner skin of the body part 22 by cutting, the 
oxygen density inserted in the body part 22 in the decarbonization ambient atmosphere furnace adjusted 
to 8%, performed heating at 850 degrees C for 5 hours, and performed the removal and decarbonization 
of a graphite in the surface section of a cast iron base material. 

[0027] Next, after performing shot blasting to the front face of the decarburized layer formed by 
carrying out in this way, the preheating was carried out to 200 degrees C, and nickel system self-fluxing 
alloy containing WC powder (JIS MSF WC 2) was covered with thermal spraying. In addition, thickness 
of the surface coating layer 14 was set to about 2.5mm. Finally, the inner skin of the surface coating 
layer 24 was finished by machining. 

[0028] Generating of a crack was not accepted although the inner skin was investigated by Penetrant 
Test about 2 shaft barrels manufactured as mentioned above. 

[0029] Next, this 2 shaft barrel was included in the extruding press machine for the ABS plastics 
containing 30% of glass fibers, and the continuous running test was performed on condition that the 
molding temperature of 250 degrees C, and rotational frequency 600rpm. Consequently, generating of a 
crack or exfoliation of a surface coating layer was not accepted after use of 5000 hours. It was checked 
by this that 2 shaft barrels based on the manufacture approach of this invention are equipped with 
sufficient corrosion resistance and abrasion resistance. 
[0030] 
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[Effect of the Invention] According to this invention, it becomes possible to prepare the surface coating 
layer which has corrosion resistance and abrasion resistance on the base material made of cast iron, and 
the centrum material equipped with corrosion resistance and abrasion resistance, for example, the barrel 
for extruding press machines, can be manufactured at comparatively low cost. 



[Translation done.] 
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